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Abstract 
In this paper, the curriculum restructuring of the programs at JKEES which has been revised for continual quality improvement is 
presented. The review process, not only fulfill the EAC and the MQA requirement but also to enhance the employability of 
JKEES graduates. The curriculum is also designed to meet the needs of industry. The curriculum for the three programs offered 
by JKEES have been reviewed extensively in order for the program to be more relevant and focused on the needs of the program.  
Among the major changes that were implemented in the new curriculum are the introduction of new core and electives courses, 
dissolution of some of the existing courses and improvement of the existing course content. In order to enhance the professional 
skills of graduates, courses on Engineering and Built Environment Professionalism I and II have been introduced. Almost all of 
the core courses were placed under the department. The new curriculum has been implemented starting from Semester I 2010-
2011 academic sessions. 
© 2010 Published by Elsevier Ltd. 
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1. Introduction 
Quality Management System (QMS) was introduced in an effort to ensure the quality of teaching and learning. 
Among the continuous quality improvement activities coordinated by this system is in the revision and restructuring 
of curriculum. According to the cycle of Quality Enhancement Plan, the curriculum should be revised every 3 - 5 
years. The revision of the curriculum took the input from various stakeholders i.e. students, industries and program 
external assessor. Feedback from students was taken in every semester through various medium such as the course 
evaluation, Teaching Course Evaluation System (SPPK) and meeting with student representatives. Feedback from 
industries was taken in every year through meetings and discussion with the Industry Advisory Panel (IAP) that was 
appointed. Feedback from program external assessor was taken every 2 - 5 years (Self Assessment Report for the 
Bachelor of Engineering with Honors (Communication and Computer Engineering) Program 2008a, Self 
Assessment Report for the Bachelor of Engineering with Honors (Electrical and Electronic Engineering) Program 
2008b; Self Assessment Report for the Bachelor of Engineering with Honors (Microelectronics Engineering) 
Program 2008c). Benchmarking was also performed through the feedback from the selected program external 
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assessors that was appointed from high ranking institutions. Besides taking the feedback from various stakeholders, 
the new proposed curriculum should also follow the requirements of the Engineering Accreditation Council (EAC) 
and the Malaysian Qualifying Agency (MQA) that take into account the workload of students (Malaysian 
Qualification Agency 2008, National Accreditation Council, 2007).  The new curriculum structure is more advanced 
and caters to the needs of the current industry and technology.  
This paper will discuss the revamping and restructuring of the curriculum of programs offered in the Department 
of Electrical, Electronic and System Engineering (JKEES). The updating and restructuring of the curriculum not 
only done to fulfill the requirements of the  EAC and MQA but also take into account the views from the Industry 
Advisory Panel and program external assessor. In order to ensure that the new curriculum offered satisfy the 
stakeholder needs, Department has taken the following initiatives: updating courses in the program, implementation 
of generic competencies   through SPKG system,  improvement of the course delivery method and preparation of 
examination question based on Bloom’s Taxonomy. Three engineering programs were offered at the Department of 
Electrical, Electronic and System Engineering of the Faculty of Engineering and Built Environment, UKM: 
Bachelor of Electrical and Electronic Engineering (EE), Bachelor of Microelectronic Engineering (E) and Bachelor 
of Communication and Computer Engineering (CC). 
2. Revamping of Course Structure 
In order to strengthen the programs offered at JKEES, course restructuring and revamping of the course syllabus 
offered by each program was carried out. However, most of the core faculty courses were maintained. The 
department has taken the initiative to conduct almost all of the core departmental courses except for five courses in 
Mathematics, two courses on the Professionalism of Engineering & Built Environment and Ethics of Engineering 
and Technology Development. 
The restructuring of courses taking feedback from various stakeholders namely the external assessors, industry 
advisory panel (IAP), employers, students and alumni. Among the comments or  feedbacks that were considered 
during the restructuring process are that the industry recommends that students must be given training/short term 
courses to gain  skill in the  engineering or computer  programming such as LINUX, MICROSOFT, CISCO, 6 
SIGMA as the indicator to the added value for the students’ ability (Curriculum Review for CC, EE, uE). The 
industry also suggested that the course on CAD/CAM to be introduced as it is very important in the industry and 
student should be proficient in using new version of CAD/CAM (Curriculum Review for CC, EE, uE). Employers 
felt that the length of industrial training should be increased since students are not getting enough exposure from the 
industry in the 10 weeks that was given for training. After considering the inputs from various from stakeholders, 
changes in the curriculum were implemented. Amongst the major changes are: 
1. Dissolution of two courses which are the Introduction to Electrical Engineering and the Analogue Circuit 
and Devices. The Introduction to Electrical Engineering course has been replaced with Circuit Theory I 
while the Analogue Circuit and Devices course has been replaced to Communication Devices which is 
considered as more relevant to the EE students. 
2. The Circuits and System course content has been redistributed to three different courses which are Circuit 
Theory I, Circuit Theory II and Signals and System for the students to have stronger foundation of circuits 
and systems analysis. 
3. Three basic engineering courses such as Material Science, Basic Applied Mechanics and Introduction to 
Engineering Thermodynamics have been combined to Physics for Engineers to eliminate the redundancy of 
syllabus. 
4. Introduction of several new courses such as Engineering and Built Environment Professionalism I & II and 
Engineering Economy and Cost Accounting in order for the students to get exposure on the generic skills of 
professional engineer and to train the students on the engineering economy analysis. 
5. Realigning the offering of mathematics courses with the need of departmental courses in order to provide 
the suitable level of mathematics knowledge to the students.  
6. Introduction of several new core and elective courses for each program to provide exposure to current 
technologies and latest issues in the field that suits the industry needs. Such courses are Advanced Digital 
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Design, High Frequency Antennas and Circuits, Introduction of MEMS Technology, Optoelectronics and 
Laser Technology.  
The composition of the new syllabus for each new course were reviewed and approved by the Curriculum 
Review Committee, external assessors for all three programs and the Industry Advisory Panel (IAP). The 139 credit 
hour program were distributed and balanced in order for the workload of students and lecturers to be optimized.  The 
new curriculum structure for the Electrical and Electronic program, the Communication and Computer program and 
the Microelectronic program are shown in Table 1, 2 and 3, respectively.  
Table 1. New curriculum structure for the Electrical and Electronic Program  
Semester Course Unit Unit/Sem 
I Islamic Civilization & Asean Civilization 3 18 
Co-Curriculum 3 
 
Foundation English (MUET Band 1 & 2) 2 
Professionalism Engineering and Built Environment I 1 
Engineering Mathematics I 3 
Physic for Engineering  3 
Circuit Theory  I 3 
II Co-Curriculum 3 16 
Communication at Work I/II 2 
 
Professionalism  Engineering and Built Environment  II 1 
Engineering  Mathematics  II 3 
Circuit Theory  II   3 
Programming Language 3 
Electric and Electronic Laboratory  I 1 
III Co-Curriculum 1 17 
Ethnic Relationship  3 
 
Engineering  Mathematics  III 3 
Basic Mechanic and Electric  3 
Electromagnet Waves and Domain 3 
Electronic Analog 3 
Electric and Electronic Laboratory  II 1 
IV Co-Curriculum 1 17 
Ethnic Relationship  3 
 
Complex Analysis  3 
Signal and System 3 
Digital Electronic 3 
Digital Electronic Laboratory 1 
Machine Electric   3 
V Engineering Ethic and Technology Development 3 15 
Statistical and Numerical Computation  3 
 Measurement and Instrumentation  3 
Communication Theory 3 
Microprocessor & Microcomputer 3 
VI CAD/CAE 3 13 
Digital Signal Processing 3 
 Electric and Electronic Laboratory  III 1 
Power Engineering  3 
Control Engineering  3 
Inter-Session Industrial Training  8 8 
VII System Design  3 17 
Power Electronic  3 
 
Electric Power Generation and Heat Exchange  3 
Project  2 
Engineering Management  3 
Elective (Choose ONE only)   
Biosignal and System 3 
Power System Analysis  3 
VIII Engineering Economy and Cost Accounting   3 18 
Control System Design  3 
 
Integrated Projects 6 
Elective  (Choose TWO only)  
Power Quality  3 
Computer System Control  3 
Protection and Security Systems 3 
TOTAL  UNIT  139 
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Table 2. New curriculum structure for the Communication and Computer Program 
Semester Course Unit Unit/ Sem 
I Islamic Civilization & Asean Civilization 3 18 
Co-Curriculum 3  
Foundation English (MUET Band 1 & 2) 2 
Professionalism Engineering and Built Environment  I 1 
Engineering  Mathematics  I 3 
Physic for Engineering 3 
Circuit Theory  I 3 
II Co-Curriculum 3 16 
Communication at Work I/II 2  
Professionalism  Engineering and Built Environment  II 1  
Engineering Mathematics  II 3 
Circuit Theory  II 3 
Programming Language 3 
Electric and Electronic Laboratory  I 1 
III Co-Curriculum 1 17 
Ethnic Relationship  3  
Engineering Mathematics III 3  
Basic Mechanic and Electric  3 
Electromagnetic Waves and Field 3 
Electronic Analog 3 
Electric and Electronic Laboratory  II 1 
IV Co-Curriculum 1 17 
Ethnic Relationship 3  
Complex Analysis  3  
Signal and System 3 
Digital Electronic 3 
Digital Electronic Laboratory 1 
Communication Devices 3 
V Engineering Ethic and Technology Development 3 15 
Statistical and Numerical Computation 3  
Measurement and Instrumentation 3  
Communication Theory  3 
Microprocessor & Microcomputer 3 
VI CAD/CAE 3 13 
Digital Signal Processing 3  
Electric and Electronic Laboratory  III 1  
Power and Control System 3 
Digital Communication 3 
Inter-Session Industrial Training 8 8 
VII System Design 3 17 
Data Communication and  Computer Network 3  
Operating System 3 
Project 2 
Engineering Management 3 
Elective (Choose ONE only)   
Satellite and Radio Communication 3 
Communication Network 3 
Real-Time Signal Processing 3 
Software Engineering 3 
VIII Engineering Economy and Cost Accounting 3 18 
Security Network 3  
Electromagnetic  Engineering 3  
Integrated Projects  6 
Elective (Choose ONE only)  
Advanced Digital Design 3 
Optical Communication System  3 
Organization and Computer System Architecture 3 
High Frequency Antennas and Circuits  3 
TOTAL  UNIT  139 
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Table 3. New curriculum structure for the Microelectronic Program 
Semester Courses Unit Unit/ Sem 
I Islamic Civilization & Asean Civilization 3 18 
Co-Curriculum 3  
Foundation English (MUET Band 1 & 2) 2 
Professionalism Engineering  and Built Environment  I 1 
Engineering Mathematics I 3 
Physic for Engineering 3 
Circuit Theory I 3 
II Co-Curriculum 3 16 
Communication at Work  I/II 2  
Professionalism Engineering  and Built Environment  II 1 
Engineering Mathematics  II 3 
Circuit Theory II 3 
Programming Language 3 
Electric and Electronic Laboratory  I 
1 
III Co-Curriculum 1 17 
Ethnic Relationship 3  
Engineering Mathematics  III 3 
Basic Mechanic and Electric 3 
Electromagnetic Waves and Field 3 
Electronic Analog 3 
Electric and Electronic Laboratory II 
1 
IV Co-Curriculum 1 17 
Ethnic Relationship 3  
Complex Analysis 3 
Signal and System 3 
Digital Electronic 3 
Digital Electronic Laboratory 1 
Microelectronic 
3 
V Engineering Ethic and Technology Development 3 15 
Statistical and Numerical Computation 3  
Measurement and Instrumentation  3 
Communication Theory 3 
Microprocessor & Microcomputer 3 
VI CAD/CAE 3 13 
Digital Signal Processing  3  
Electric and Electronic Laboratory  III 1 
Power and Control System 3 
Integrated Circuit Manufacturing Technology 3 
Inter-Session Industrial Training 8 8 
VII System Design 3 17 
Photonics Technology 3  
VLSI Design  3 
Project 2 
Engineering Management 3 
Reliability and Characterization of Integrated Circuits 
(elective) (Elektif) 3 
VIII 
Engineering Economic and Cost Accounting 3 18 
Advanced Devices Technology 3 
 
Introduction to MEMS Technology  3 
Integrated Projects 6 
Elective  (Choose ONE only)  
Advanced Digital Design 3 
Optoelectronic 3 
Laser Technology 
3 
TOTAL UNIT  139 
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3. Improvement In Teaching and Learning Methods 
In order to ensure the new curriculum to be implemented successfully, the teaching and learning method was also 
updated. Among initiative taken by department are improving the course delivery method and the process in 
preparing the final examination questions. 
3.1. Improvement of Delivery Methods 
Two improvements were made in the delivery method namely the delivery for final year project and the 
upgrading of the Student Technical Visit System. For the final year project, an online system was introduced. 
Through this system, students can register for their project title, download information about the project and upload 
their proposal, project report and others. In addition, with this online system, the final year project committee can 
also monitor the project more effectively. Students are also required to use software such as end note to ensure cross 
referencing between the references in the thesis text match the references listed in the references section. 
Management of the student technical visit was also conducted in a more structured manner. The technical visit 
was included in the agenda of the UP3 meeting where the committee members will identify the courses that are 
relevant to the each of the technical visit so that the students can match what they have learnt in lectures to what 
they will learn during the technical visit. The students are also required to submit a report after each technical visit 
to ensure that they received the full benefits of the visit. 
3.2. Preparation of Final Examination Questions based on Bloom’s Taxonomy Level. 
The department has also taken initiatives to enhance the level of difficulty in the preparation of the final 
examination questions based on Bloom's Taxonomy level. A Bloom's Taxonomy Review Form was drafted and 
lecturers are responsible in fulfilling the required criteria when preparing the final examination questions. The 
required criteria were set according to the six levels of Bloom’s Taxonomy namely Knowledge (level 1), 
Comprehension (level 2), Application (level 3), Analysis (level 4), Evaluation (level 5) and Synthesis (level 6). The 
six levels were then categorized into three groups. Group 1 covers Level 1 & 2, Group 2 covers Level 3 & 4 and 
Group 3 covers Level 5 & 6. The percentage achievement threshold of the Bloom’s Taxonomy levels was then set 
according to level of students in the learning process as shown in Table 4. Therefore, the level of difficulty of the 
exam questions can be identified in a more structured manner and appropriate to the development of student 
learning. 
Table 4. Percentage Achievement Threshold Level of Bloom’s Taxonomy 
Year Level 1 &2 Level 3 & 4 Level 5 &6 
1 0 - 40% 40 - 70% 0 – 5% 
2 0 - 30% 60 - 65% 10 - 15% 
3 0 - 20% 30 - 40% 40 - 50% 
4 0 - 10% 10 - 15% > 75% 
On top of ensuring that the examination questions fulfill the criteria of the achievement level of Bloom’s 
Taxonomy, they also required to be more open-ended in order to develop students’ creative thinking in answering 
the questions. 
3.3. Cultivation of the Generic Skills 
The new program structure not only aimed in developing intellectual skills among students but also to cultivate 
their generic skills. Generic skills are soft skills that need to be acquired by students in each program. The generic 
elements embedded in the program structure are as follows: 
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1. Communication Skills 
2. Critical Thinking and Problem Solving Skills 
3. Leadership Skills 
4. Teamwork Skills 
5. Entrepreneur Skills 
6. Professional Ethics and Morals 
7. Lifelong Learning and Information Management 
8. Environment Awareness 
9. Ethics, moral and professionalism 
All the elements of generic skills are based on the feedback by the employer in the industry. The department has 
identified courses that will assess the generic skills among students. Among them are Professionalism Engineering 
and Built Environment I and II and laboratory courses where the delivery method requires students to use the 
generic skills in conducting the experiment.  Other than the mentioned courses, generic skills assessment can also be 
done in the courses that include project-based activities.  
4. Conclusion 
Curriculum restructuring of the Bachelor degree programs in JKEES was successfully implemented according to 
the needs of various stakeholders and EAC. Changes were made to ensure that the new structure of the three 
programs offered meet the quality and standard as required by the industry. The courses were updated and the 
generic competencies were incorporated in the new curriculum. The culture of continuous quality improvement need 
to be cultivated in order to ensure the program offered is always relevant to the current technology development. 
Acknowledgement 
The authors would like to thank the Faculty of Engineering and Built Environment for the support of this work. 
This project is financially supported by the Ministry of Higher Education under Action Research Grant UKM-PTS-
010-2010. 
References 
Malaysian Qualification Agency 2008. Qualifications Framework http://www.lan.gov.my/mqf.cfm. 
EAC Self Assessment Report for the Bachelor of Engineering with Honors (Communication and Computer Engineering) Program. 2008a. 
Official document of the Department of Electrical, Electronic & System Engineering, Faculty of Engineering & Built Environment, UKM 
submitted to the Engineering Accreditation Council. 
EAC Self Assessment Report for the Bachelor of Engineering with Honors (Electrical and Electronic Engineering) Program. 2008b. Official 
document of the Department of Electrical, Electronic & System Engineering, Faculty of Engineering & Built Environment, UKM submitted 
to the Engineering Accreditation Council. 
EAC Self Assessment Report for the Bachelor of Engineering with Honors (Microelectronics Engineering) Program. 2008c. Official document of 
the Department of Electrical, Electronic & System Engineering, Faculty of Engineering & Built Environment, UKM submitted to the 
Engineering Accreditation Council. 
National Accreditation Board. 2007. Credit System Qualification Framework Guidelines. 
Summary of Curriculum for Bachelor of Microelectronic Engineering. Department of Electrical, Electronic & System Engineering 2010. 
Summary of Curriculum for Bachelor of Electrical and Electronic Engineering. Department of Electrical, Electronic & System Engineering 2010. 
Summary of Curriculum for Bachelor Communication and Computer Engineering. Department of Electrical, Electronic & System Engineering. 
2010. 
